Quantifying the effects of drugs and other environmental factors on cell proliferation in vitro 2 continues to be one of the most prevalent assays in biomedical research. Assessment of the dose-3 dependent nature of drug effects is typically performed with a variety of commercial software 4 applications or using freely available, but more technically demanding, statistical programming 5 environments such as Python or R. However, with the advent of large, publicly-available drug 6 response databases and continued advancements in high-throughput experimentation, there is 7 a growing need for user-friendly software platforms that can efficiently and reliably facilitate 8 analysis within and across large datasets. Here we introduce Thunor, an open-source software 9 platform for the management, analysis, and visualization of large-scale dose-dependent cell 10 proliferation datasets. Thunor provides a simple, user-friendly interface to upload cell count 11 data and a graphical plate map tool to annotate plate wells with cell lines and drugs. Best-fit 12 dose-response curves are generated based on either cell viability or proliferation rate drug 13 effect metrics. Derived dose-response parameters, such as IC 50 , E max , and activity area, 14 are automatically calculated by the software back-end. An arrayed plot interface supports 15 multiple plot types, including time course, dose-response curve, box/bar/scatter plots of derived 16 parameters, and quality control analyses, among others. We demonstrate the features of Thunor 17 on large-scale, publicly-available viability data and an in-house, high-throughput proliferation 18 rate dataset. Software, documentation, and an online demo are all available at thunor.net. 19 1 Thunor: a platform for high-throughput drug-response data 21
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graphical interface ( Figure S2 ) is provided that allows users to manually annotate plates, as well as 111 visualize pre-annotated datasets and export plate map annotations to file (TSV and JSON formats).
112
Users can select an individual well on a plate and enter the cell line, drug(s), and concentration(s) 113 used (drug combinations are supported). Cell line and drug name suggestions are provided from the 114 database; the user may also create new ones. The plate mapper also has numerous features that 115 drastically speed up data entry, including an "auto-stepper" that moves the current well selection 116 (e.g., one well to the right), an "auto-dilution" feature for changing concentrations, and a "template" 117 system for annotating multiple plates simultaneously. High-throughput in vitro screens of large panels of chemical compounds against hundreds to 120 thousands of cultured cell lines is a powerful and increasingly popular tool for probing complex 121 intracellular networks and identifying druggable targets in hypothesis-driven biomedical research 122 (Macarron et al., 2011) . To address the challenges associated with the growing size and complexity 123 of high-throughput cell proliferation data, we have introduced Thunor, a free and open-source 124 computational tool to explore large dose-response datasets. We anticipate that Thunor will for confounders in measuring sensitivity to cancer drugs. Nature Methods 13, 521-527. Figure 1 : Thunor-generated plots for GDSC and CTRP viability data. A. Custom tags were defined for primary cancer sites and gene mutations and applied to GDSC viability data to identify differential drug sensitivities, quantified in terms of activity area (AA), over a panel of small molecule kinase inhibitors. Number of cell lines within each tag label is shown in parentheses. Boxes denote three drugs with notable differential sensitivities across tags. B. Dose-response curves for cell lines tagged as "skin" and "aerodigestive tract" for the three drugs with differential sensitivity in (A). C. Bar plot of cell line sensitivity (AA) to afatinib. Colors denote cell line tags. To facilitate visualization, only a subset of cell line labels are shown. D. Scatter plots for IC 50 (left) and AA (right) of cell line/drug pairs common between the GDSC and CTRP datasets. Consistent with previous work (Haibe-Kains et al., 2013) , we see general agreement between the datasets for IC 50 but large disagreement for AA. Red crosses in the left panel indicate truncated values set to the highest concentration tested. The DIP rate is defined as the gradient of the log2 cell count over time, after any initial stabilization and fit is a linear regression fit to the data points m..N. A minimum of two time points is required for a DIP rate fit, but five or more time points is strongly recommended. When exactly two time 246 points are present, the iterative procedure is skipped and the linear regression fit is used. 
Figures
The curve fitting uses the curve_fit function in SciPy (scipy.org). Initial values for the fit 262 parameters are estimated from the data using the same approach as the four-parameter log-logistic 263 (LL.4) function in the drc R package (Ritz et al., 2015) .
264
In the DIP rate case, the curve_fit function selects a least squares fit using the Levenberg- shown) if any of the following occur: a numerical error occurs in the curve_fit function, the fit 275 EC 50 is less than the minimum concentration observed, or the fit E 0 is greater than the mean plus 
In the viability case, the sum of squared residuals R is minimized directly. Dose-response
